Identification of phospholipid scramblase 1 as a novel interacting molecule with beta -secretase (beta -site amyloid precursor protein (APP) cleaving enzyme (BACE)).
beta-Site amyloid precursor protein (APP)-cleaving enzyme (BACE) is an integral membrane aspartic proteinase responsible for beta-site processing of APP, and its cytoplasmic region composed of 24 amino acid residues has been shown to be involved in the endosomal localization of BACE. With the yeast two-hybrid screening, we found that the cytoplasmic domain of phospholipid scramblase 1 (PLSCR1), a type II integral membrane protein, interacts with the cytoplasmic region of BACE. In cultured cells, BACE and PLSCR1 were colocalized in the Golgi area and in endosomal compartments, whereas they were co-redistributed in late endosome-derived multivesicular bodies when treated with U18666A, suggesting that both proteins share a common trafficking pathway in cells. Co-immunoprecipitation analysis showed that both proteins form a protein complex at an endogenous expression level in the human neuroblastoma SH-SY5Ycells, and the dileucine residue of the BACE tail is also revealed to be essential for the physical interaction with PLSCR1 in vitro and in vivo. Moreover, both BACE and PLSCR1 were localized in a low buoyant lipid microdomain in SH-SY5Y cells. The dileucine-defective BACE mutant was also fractionated into the lipid microdomain, but much less stably than wild-type BACE. Taken together, our current study suggests the functional involvement of PLSCR1 in the intracellular distribution of BACE and/or recruitment of BACE into the detergent-insoluble lipid raft.